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,Q WKH FRQWH[W RI WHPSRUDU\ HYHQWV WKH XVH RI VWUXFWXUDO V\VWHPV VXLWDEOH IRU VKRUWWHUP XVH LV D NH\ VWUDWHJ\ LQ WHUPV RI
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,QWURGXFWLRQ
7RGD\ WKH XVH RI WHPSRUDU\ RU HSKHPHUDO VWUXFWXUHV LV ERRPLQJ DQG WKHUHIRUH LW VKRXOG EH GHVLJQHG LQ D
VXVWDLQDEOHZD\1RWRQO\LQWHUPVRIIOH[LELOLW\DQGVSHHGRIHUHFWLRQEXWDOVRLQWHUPRILQQHUFRPIRUWWKHUPDODQG
DFRXVWLFSHUIRUPDQFHVIURPDUFKLWHFWXUDODHVWKHWLFVSRLQWRIYLHZRUUHJDUGLQJJUD\HQHUJ\QHHGHGIRUPDQXIDFWXUH
XVHDQGWUDQVSRUWDQGWKHLUHQYLURQPHQWDOLPSDFWV

7RGRVRWKLVDUWLFOHREVHUYHVILUVWO\VRPHGDWDRQWKHGHYHORSPHQWRIWKHFXOWXUDOVHFWRUWRLOOXVWUDWHWKHIDYRUDEOH
FRQWH[W IRU VXFK GHYHORSPHQW RI D VXVWDLQDEOH WHPSRUDU\ VWUXFWXUH 7KHQ WKURXJK D PXOWL FULWHULD HYDOXDWLRQ RI
VXVWDLQDELOLW\ SDUDPHWHUV RI D W\SLFDO VWUXFWXUH V\VWHP UHSUHVHQWDWLYH RI FXUUHQW SUDFWLFH LW JRDQQD VSHFLI\
DGYDQWDJHVDQGGLVDGYDQWDJHVRIVXFKVWUXFWXUH$QXVHIXODVVHVVPHQWLQRUGHUWRVHWRXWWKHVSHFLILFREMHFWLYHVRID
ILUVW FRQFHSWXDO YLVLRQ ERWK IURP GHVLJQ SRLQW RI YLHZ WKDQ LQ WHUPV RI XVH FRPIRUW RU LQ RUGHU WR PLQLPL]H
HQYLURQPHQWDOLPSDFWV)LQDOO\WKHSUHVHQWDWLRQRIWKH2Q67$*(SURMHFWFXUUHQWO\XQGHUGHYHORSPHQWWKURXJKD
SURFHVV RI LQWHJUDWHG GHVLJQ ZLOO SURYLGH UHOLDEOH EDVH IRU UHDOL]DWLRQ RI DQ RSHUDWLRQDO SURWRW\SH E\ RSWLPL]LQJ
LWHUDWLYHO\GLIIHUHQWGLPHQVLRQVRIWKHSURMHFW>@
,QFUHDVLQJGHPDQGUHJDUGLQJWHPSRUDU\HYHQWVWUXFWXUHV
,Q FRQVLGHUDWLRQ RI WKH HVSHFLDOO\ VLJQLILFDQW QXPEHU RI FXOWXUDO PDQLIHVWDWLRQV IHVWLYDOV VKRZV H[KLELWLRQV
FRPPHUFLDOWUDGHIDLUVIDLUVH[FKDQJHVVSRUWLYHRUSROLWLFDOIHVWLYDOVZKHUHWKHDVVHPEO\RIWHPSRUDU\VWUXFWXUHV
LV QHFHVVDU\ D WDQJLEOH QHHG UHJDUGLQJ WKHPDWHULDO LVPDQLIHVWHG1HYHUWKHOHVV WKH FRQVXOWDWLRQ RI DOO UHJLRQDO
QDWLRQDORULQWHUQDWLRQDODJHQGDVZKLFKDSSHDURQWKHPHGLDLQGXFHVDQLPSUHVVLRQRIWKHUHDOJURZWKLQWKHHYHQW
EUDQFK

7KHVSHFLILFDQDO\VLVDVPHDVXUHGE\DFRXQWU\OLNH6ZLW]HUODQGVKRZVWKLVLPSRUWDQFHWKHUHYHQXHVJHQHUDWHG
E\WKHHYHQWLQGXVWU\KDYHLQFUHDVHGUHJXODUO\VLQFHE\SHU\HDU>@7KH)HGHUDO6WDWLVWLFDO2IILFH2)6
DGGVDFRPSOHWLRQLQWHUPRIIUHTXHQWDWLRQOLQNHGWRFXOWXUDOSUDFWLFHV)RUH[DPSOHRIWKH6ZLVVSRSXODWLRQ
DWWHQGHGDW OHDVWRQHPXVLFHYHQWSHU\HDU >@)RU(XURSHDQFRXQWULHV WKHDYHUDJHRI WKHSRSXODWLRQDWWHQGLQJD
³OLYH´SHUIRUPDQFHLQZDVDURXQGRIWKHSRSXODWLRQ>@

)XUWKHUPRUH LW LV QRWHG WKDW WKH ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ ,62 KDV SXEOLVKHG D QHZ
VWDQGDUGIRURUJDQL]HUVRIHYHQWV LQRUGHU WR LQFUHDVHLQWHJUDWLRQRIVXVWDLQDELOLW\ LQWRWKHLUDFWLYLWLHV,62
7KLVVWDQGDUGHPSKDVL]HVLQSDUWLFXODUWKHQHHGIRUFHUWDLQWHPSRUDU\HYHQWFRQVWUXFWLRQVWKXVDYRLGLQJRYHUVL]HG
LQIUDVWUXFWXUHVLQUHODWLRQWRDFWXDOQHHGVRQFHWKHHYHQWKDSSHQHG7KH/RQGRQ2O\PSLFVDUHDSULPHH[DPSOH
RIWKHDSSOLFDWLRQRIWKHVHUHFRPPHQGDWLRQV7KHVHILJXUHVKLJKOLJKWWKHLQWHUHVWLQWKHSODQLILFDWLRQRIDVXVWDLQDEOH
DOWHUQDWLYHZKLFKLVFKDUDFWHUL]HGE\DVWURQJGHYHORSPHQWSRWHQWLDO
/LPLWVRIWKHFRPPRQSUDFWLFH
,QRUGHUWRFRPSUHKHQGPRUHSUHFLVHO\WKHDGYDQWDJHVDQGWKHGLVDGYDQWDJHVRIWKHXVXDOSUDFWLFHDFDVHVWXG\
KDVEHHQFRQGXFWHGRQDUHSUHVHQWDWLYHPRGHORIWKLVNLQGRIWHPSRUDU\VWUXFWXUH$WHQWRIFODVVLFDOIDEULFDWLRQKDG
EHHQVSHFLILFDOO\FKRVHQZKLFKKDUERUHGWKHPDLQVWDJHDWWKH&XOO\-D]])HVWLYDO6ZLW]HUODQGGHVWLQHGIRUDERXW
YLHZHUV7KLVFDVHVWXG\WRRNSODFHLQ$SULO7KHUHVXOWVRIWKHVHDQDO\VHVDUHVXPPDUL]HGEHORZ
3.1. Thermal comfort 
,QRUGHUWRHYDOXDWHWKHFOLPDWHLQVLGHPRUHSUHFLVHO\IRXUGDWDORJJHUVKDGEHHQSODFHLQVLGHDQGRXWVLGHWKHWHQW
GXULQJ WKLV RQHZHHN IHVWLYDO 7KH UHVXOWV SUHVHQWHG LQ ILJXUH  FOHDUO\ KLJKOLJKW W\SLFDO FKDUDFWHULVWLFV RI OLJKW
FRQVWUXFWLRQ7KHIDFWWKDWWKHWHQWKDVQ
WDQ\LQVXODWLRQRUWKHUPDOVHDOLQJPDGHLWYHU\VXVFHSWLEOHIRUWKHGLIIHUHQW
WHPSHUDWXUHVRXWVLGHEXWHVSHFLDOO\IRUWKHLQIOXHQFHVRIWKHGLUHFWVRODUUDGLDWLRQ,QGHHGWKHLPSRUWDQWYDULDWLRQRI
WKHPRQLWRUHGWHPSHUDWXUHVDWWKHEHJLQQLQJRIWKHDIWHUQRRQRQDVXQQ\GD\0DUFKDQGRQDYHU\FORXG\GD\
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0DUFK H[SUHVVHV WKH VWURQJGHSHQGHQFHRI WKH LQQHU FOLPDWH RQ WKH GLUHFW VRODU UDGLDWLRQ$ VHFRQGSHDN LQ
LQQHUWHPSHUDWXUHKDGEHHQUHJLVWHUHGDWWKHHQGRIWKHHYHQLQJRIWKHFRQFHUW7KHSUHVHQFHRIRQHWKRXVDQGYLHZHUV
UHSUHVHQWV DQ KXJH HQHUJ\ LQSXW LQVLGH DQG PD\ QRW EH QHJOHFWHG DQG LW LV UHFRPPHQGHG WR FRQVLGHU WKH XVHUV
YLHZHUVPXVLFLDQVDQGWHFKQLFLDQVLQWKHREMHFWLYHIRUWKHLPSURYHPHQWRIWKHWKHUPDOFRPIRUW7KHVHWZRPDMRU
IDFWRUVLQIOXHQFLQJWKHFOLPDWHLQVLGHZKLFKDUHWKHGLUHFWVRODUUDGLDWLRQDQGWKHLQWHUQDOKHDWJDLQVDUHIXUWKHUPRUH
QRWFRQWUROODEOHE\WKHRSHUDWRUV,QFDVHRIWKHDQDO\]HGFRQVWUXFWLRQLWUHPDLQVGLIILFXOWWRFRPSHQVDWHWKHFOLPDWLF
YDULDWLRQVLQVLGHDQGKRZHYHUUHDFKVDWLVIDFWRU\WKHUPDOFRPIRUW>@
3.2. Acoustic comfort
7KHDFRXVWLFFRPIRUWDQGHPLVVLRQVVRXQGWRWKHQHLJKERUKRRGLVDOVRLQIOXHQFHGE\WKHOLJKWFRQVWUXFWLRQ7R
HYDOXDWH WKH DFRXVWLF TXDOLW\ LQVLGH WKH WLPHV RI UHYHUEHUDWLRQKDG EHHQPHDVXUHGGXULQJ D FRQFHUW 7KH UHVXOWV
LOOXVWUDWHG LQ ILJXUH  LQGLFDWH WKDW LW LV SRVVLEOH WR VWD\ ZLWKLQ WKH RSWLPXP DUHD IRU MD]] EXW ZLWK RQH WLPH
PHDVXULQJDURXQG WKH OLPLWV IRU WKHEDVVIUHTXHQFLHVDVDFRQVHTXHQFHRI WKH OLJKWFRQVWUXFWLRQRI WKHPRGHO$Q
RSWLPL]DWLRQ RI WKH PRGHO ZLWK ELJ DZQLQJV PDGH RI FORWK WHQVHG DFURVV WKH FHLOLQJ RI WKH WHQW FRQWULEXWHV WR
LPSURYHWKHSHULRGVRIUHYHUEHUDWLRQLQRUGHUWRUHDFKDVDWLVIDFWRU\OHYHOIRUWKHMD]]>@

'XULQJWKHDQDO\VLVDGLIIHUHQWW\SHRIQRLVHSROOXWLRQKDGEHHQGHWHFWHGWKDWDUHHVSHFLDOO\DQQR\LQJIRUYLHZHUV
DQGPXVLFLDQV7KHVHGLVWXUELQJQRLVHVDUHGXHWRFRQVWUXFWLYHPRGDOLWLHVRI WKHLQIUDVWUXFWXUHDQGPRUHSUHFLVHO\
GXHRIYLEUDWLRQVRIWKHEDVHSODWHVDQGVWUXFWXUHRIWKHVHDWLQJURZVIRUWKHSODFHPHQWRIWKHYLHZHUV7KHVHEDVH
SODWHVDUHFRPSRVHGRIZRRGHQHOHPHQWVVXUURXQGHGE\DPHWDOEHOWZKLFKVXUHO\SURWHFWVWKHPIURPPDQLSXODWLRQ
EXWZKLFKDUHDVRXUFHIRUGLVWXUELQJQRLVHLQFDVHRIUHSHWLWLYHYLEUDWLRQ

)XUWKHUPRUH LQ FDVH RI VWURQJ ZLQG \RX FDQ DOVR QRWH DGGLWLRQDO QRLVH UHVXOWLQJ IURP WKH PRYHPHQW RI WKH
FRQVWUXFWLRQDQGWKHFHLOLQJV7KLVDQQR\LQJQRLVHLVWKHUHVXOWRIWKHIDFWWKDWFORWKVNLQLVQRWSXWXQGHUWHQVLRQDQG
)LJ3RVLWLRQRIWKHGDWDORJJHUVDQGPHDVXUHPHQWVRIWKHWHPSHUDWXUHVGXULQJWKH&XOO\-D]])HVWLYDOWK0DUFKWRUG$SULO
)LJ0HDVXUHPHQWRIWKHWLPHRIUHYHUEHUDWLRQGXULQJDFRQFHUWRQWKHRFFDVLRQRIWKH&XOO\-D]])HVWLYDO±E\DGGLQJELJDZQLQJV
WHQVHGDFURVVFHLOLQJLWLVSRVVLEOHWRVWD\ZLWKLQWKHRSWLPXPDUHDIRUMD]]EXWZLWKRQHWLPHPHDVXULQJDURXQGWKHOLPLWVIRUWKHEDVVIUHTXHQFLHV
DVDFRQVHTXHQFHRIWKHOLJKWFRQVWUXFWLRQRIWKHPRGHO
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WKHUHIRUHFDQIORDWLQWKHZLQG7KLVNLQGRIUHSHWLWLYHQRLVHVFDQEHUHDOO\GLVWXUELQJIRUVSHFWDWRUVDQGPXVLFLDQV
HVSHFLDOO\ZKHQWKHVRXQGYROXPHRIWKHFRQFHUWLVORZ

2QH ODVWDVSHFW LVFRQFHUQLQJ WKHVRXQGHPLVVLRQVRXWZDUGVDQG LQZDUGV WKDWDUHYHU\ LPSRUWDQWDQGJHQHUDWH
VLJQLILFDQWQRLVHFRPLQJIURPLQVLGHIRUWKHQHLJKERUKRRGDQGFRPLQJIURPRXWVLGHIRUVSHFWDWRUV+RZHYHURQWKH
RFFDVLRQ RI WKH PHDVXUHPHQWV DQG DV LOOXVWUDWHG LQ ILJXUH  PHDVXUHG YDOXHV RQ GLIIHUHQW SRVLWLRQV LQ WKH
QHLJKERUKRRG DUH IDU DERYH WKH OHJDO OLPLWV (YHQ LI WKLV W\SH RI HSKHPHUDO XVH RIWHQ EHQHILWV IURP D FHUWDLQ
WROHUDQFHRQWKHSDUWRIWKHQHLJKERUKRRGDOHYHOWKDWLVVRKLJKUHGXFHVSRVVLELOLWLHVRILPSOHPHQWDWLRQRQFHUWDLQ
VLWHV>@
3.3. Consumption of non-renewable energy (NRE) and environmental impacts (GWP) 
$QRWKHUDVSHFWWKDWLVUHYHDOHGE\WKHDVVHVVPHQWRIFXUUHQWSUDFWLFHOLPLWVFRQVLGHULQJFULWHULDRIVXVWDLQDELOLW\LV
WKH HQYLURQPHQWDO LPSDFW RI PDWHULDOV FKRLFHV ,QGHHG WKH QHFHVVDU\ JUH\HQHUJ\ LVQ¶W VXEMHFW WR VSHFLDO
YHULILFDWLRQVHVSHFLDOO\UHJDUGLQJWKHLQIOXHQFHVRQWKHHQYLURQPHQW)RUH[DPSOHLQWKLVFDVHVWXG\DOXPLQXPLV
WKHPDLQPDWHULDO XVHG IRU WKH VWUXFWXUH DV LW RIIHUV LQWHUHVWLQJ FKDUDFWHULVWLFV RI OLJKWQHVV DQG KDUGLQHVV EXW LW
DOWKRXJK UHTXHVWV D ORW RI HQHUJ\ GXULQJ LWV SURGXFWLRQ$V LOOXVWUDWH RQ ILJXUH  LW UHSUHVHQW XQWLO RI QRQ
UHQHZDEOHHQHUJ\15(DQGRIJOREDOZDUPLQJSRWHQWLDO*:3,QWKLVZD\DEHWWHUSODQQLQJUHJDUGLQJWKH
PDWHULDO XVH FRXOG RSWLPL]H WKLV DVSHFW $QRWKHU HQYLURQPHQWDO LPSDFW UHYHDOHG E\ WKLV DVVHVVPHQW LV WKH KXJH
HQHUJ\FRQVXPSWLRQUHTXLUHG WRKHDWLQJV\VWHP 7RUHDFKDQDFFHSWDEOH LQQHUFOLPDWHGXULQJFRROHUSHULRGV LW LV
QHFHVVDU\WRFRPSHQVDWHWKHWKHUPDOORVVHVRIWKHFDVLQJRIWKHWHQWE\XVLQJWHPSRUDU\KHDWLQJRLOGHYLFHVZKLFK
HIILFLHQF\DQGLQIOXHQFHVRQWKHHQYLURQPHQWDUHYHU\EDG$QHQHUJ\WKDWLVYHU\TXLFNO\GLVSHUVHGGXHWRWKHOLJKW
FRQVWUXFWLRQ>@
)LJ0HDVXUHVRIWKHPHGLXPQRLVHOHYHODWVHYHUDOSRLQWVLQWKHQHLJKERUKRRGRIWKHWHQWGXULQJDFRQFHUWDWWKH&XOO\-D]])HVWLYDO
7KHPHDVXUHPHQWVVKRZYDOXHVIDUDERYHWKHOHJDOOLPLWVIRUSHUPDQHQWFRQVWUXFWLRQV$OHYHOWKDWLVVRKLJKFRQVWUDLQVWKHDUHDRIKRXUO\XVHDQG
UHGXFHVDVZHOOWKHSRVVLELOLWLHVRILPSOHPHQWDWLRQRQFHUWDLQVLWHV
)LJ7KHDOXPLQXPLVWKHPDLQPDWHULDOXVHGIRUWKHVWUXFWXUHDVLWRIIHUVLQWHUHVWLQJFKDUDFWHULVWLFVRIOLJKWQHVVDQGKDUGLQHVVEXWLWDOWKRXJK
UHTXHVWVDORWRIHQHUJ\GXULQJLWVSURGXFWLRQ7KHHQYLURQPHQWDOLPSDFWUHYHDOHGE\WKLVDVVHVVPHQWLVWKHKXJHHQHUJ\FRQVXPSWLRQUHTXLUHGWR
KHDWLQJV\VWHPLWUHSUHVHQWXQWLORIQRQUHQHZDEOHHQHUJ\15(DQGRIJOREDOZDUPLQJSRWHQWLDO*:3
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7DUJHWHGREMHFWLYHVIRUWKHFRQFHSWXDOYLVLRQ
5HJDUGLQJ WKH DQDO\VLV DQG WKH VLJQLILFDQW SRLQWV PHQWLRQHG DERYH WKH IROORZLQJ WDUJHWHG REMHFWLYHV DUH
IRUPXODWHGIRUWKHGHYHORSPHQWRIWKH³2Q67$*(SURMHFW´DQDOWHUQDWLYHVWUXFWXUHRIWKHXVXDOSUDFWLFH

• )OH[LELOLW\LVWKHILUVWREMHFWLYH7KHSURMHFWKDVWREHDEOHWRRIIHUDGHTXDWHDGYDQWDJHVIRUWKHFXUUHQWSUDFWLFH
&RQVWUXFWLYHPRGDOLWLHVE\HOHPHQWVZKLFKKDYHWRRIIHUDQLPSRUWDQWOHYHORIPRGXODULW\7KHDVVHPEO\RIWKH
ZKROHRURISDUWVRIWKHV\VWHPVPXVWEHSRVVLEOHLQRUGHUWRDGMXVWWKHVL]HDQGFRPIRUWRIWKHVWUXFWXUH
• &RPIRUWRSWLPL]DWLRQRIWKHSODQQHGVWUXFWXUHPXVWSHUPLWWKHXVHUVWKHRSWLPDOPDQDJHPHQWRIWKHWKHUPDODQG
DFRXVWLFFRPIRUW7KHREMHFWLYHLVWRNHHSWKHLQQHUFOLPDWHLQDFRPIRUWDEOH]RQHZKLFKLVWKHVDPHFRQGLWLRQ
DVRXWVLGHDQGWKHRFFXSDQF\UDWH>@
• )RUDQRSWLPDOXVHRIUHVRXUFHVWKHSURMHFWZLOOLQFOXGHDUFKLWHFWXUDOELRFOLPDWLFSULQFLSOHVHVSHFLDOO\UHJDUGLQJ
WKHWKHUPDOLQVXODWLRQSURWHFWLRQIURPWKHVXQQDWXUDOYHQWLODWLRQDQGSDVVLYHUHIHFWLRQZKLFKDOORZWKH
UHGXFWLRQRILWVHQHUJHWLFGHPDQGZDUPWKDQGFROGDQGWKHSULRUYDORULVDWLRQRIUHVRXUFHVWKDWDUHORFDOO\
GLVSRVDEOH>@
• 7KHSURMHFWDLPVDWHVWDEOLVKLQJDEDVLVRIDFRQFHSWRIHIILFLHQWHFRQRPLFH[SORLWDWLRQRIWKHVWUXFWXUH%\
UDWLRQDOL]LQJWKHSURFHVVWKHSURMHFWKDVWRUHDFKDQHFRQRPLFIHDVLELOLW\IRUWKHRSHUDWRU7KHSURMHFWDLPVDW
HVWDEOLVKLQJEDVHVRIDILQDQFLDOO\EDODQFHGFRQFHSWUHJDUGLQJLWVOLIHF\FOHLQFOXGLQJDQRSWLPL]DWLRQRI
SURGXFWLRQFRVWVDQGH[SORLWDWLRQ>@
• 7KHFRQFHSWDQGWKHUHDOL]DWLRQRIWKHQHZLQIUDVWUXFWXUHOLNHZLVHWHPSRUDU\DQGSHUPDQHQWZLOOLQFOXGHD
VSHFLDOFDUHIRUWKHDUFKLWHFWXUDOH[SUHVVLRQ7KHV\VWHPZLOOEHZHOOFRQFHLYHGLQDZD\WKDWLWZLOOFRQWULEXWH
WRWKHH[SUHVVLRQRIDVSDWLDOFRKHUHQFHDQGRIIHUDKDUPRQLFLQWHJUDWLRQRIWKHREMHFWLQWKHGLIIHUHQWFRQWH[WV
ZKHUHLWZLOOILQDOO\WDNHSODFH
)URPSULPHFRQFHSWXDOYLVLRQWRRSHUDWLRQDOSURWRW\SH
6XEVHTXHQWWRWKHGHILQLWLRQRIWKHREMHFWLYHVRIWKHSURMHFWDFRQFHSWXDOYLVLRQKDVEHHQGHYHORSHGLQRUGHUWR
VHWWKHEDVLVRIWKHFRQVWUXFWLYHV\VWHPDQGWRVSHFLI\WKHFRPSRQHQWVWKDWKDYHWREHGHYHORSHGLQGHWDLOUHJDUGLQJ
WKHVSHFLILFREMHFWLYHVPHQWLRQHG7KLVFRQFHSWXDOYLVLRQLVWKHEDVLVRIDQLWHUDWLYHSURFHVVRILQWHJUDWHGGHVLJQLQ
WKHFRXUVHRIZKLFKWKHLQWHUGLVFLSOLQDU\FRPSHWHQFHVRIWKHGLIIHUHQWSDUWQHUVRIWKHSURMHFWFLYLOHQJLQHHUVH[SHUWV
IRU WKHUPDO DQG DFRXVWLF FDUSHQWHUV VSHFLDOLVWV IRU SKRWRYROWDLF DQG RSHUDWRUV KDYH WR RSWLPL]H WKH FRQFHSWXDO
YLVLRQ LQ WHUPV RI WKH REMHFWLYHV VWDWHG $ GHYHORSPHQW RI VROXWLRQV DQG FRPSOH[ V\VWHPV EDVHG RQ VHYHUDO
RYHUODSSLQJHIIHFWVDQGLQWHJUDWLRQZLWKRYHUDOODUFKLWHFWXUDOGHVLJQ>@
5.1. Bioclimatic strategies and inner climate control 
7KHVFKHPHRIILJXUHVKRZVWKHSODQQHGSULQFLSOHIRUWKHPDQDJHPHQWRIRYHUKHDWLQJVLWXDWLRQDWGD\WLPH7R
DYRLG RYHUKHDWLQJ GXH WR WKH VRODU UDGLDWLRQ GXULQJ WKH GD\ FRPELQH ZLWK LQWHUQDO KHDW JDLQV E\ WKH XVHUV WKH
)LJ3ULQFLSOHVRIELRFOLPDWLFDUFKLWHFWXUHDSSOLHGWRWKHSURMHFW2Q67$*(LQUHVSRQVHWRWKHOLPLWVRIFRPIRUWDQGGXUDELOLW\WKDWFKDUDFWHUL]HV
FXUUHQWSUDFWLFHGXULQJVXQQ\GD\V
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FRQFHSWXDO YLVLRQ LQFOXGH DUFKLWHFWXUDO ELRFOLPDWLF SULQFLSOHV HVSHFLDOO\ UHJDUGLQJ WKHUPDO LQVXODWLRQ SURWHFWLRQ
IURPWKHVXQQDWXUDOYHQWLODWLRQDQGSDVVLYHFRROLQJZKLFKDOORZFRPIRUWDEOHFOLPDWHLQVLGH7KHSDVVLYHVWUDWHJ\LV
EDVHGRQWKHJLYHQVSDFHEHWZHHQWKHWZROD\HUVRIWKHFDVLQJZKLFKLVXVHGDVDVHDOHGVSDFHWKDWKHOSVWRGHIOHFW
ZDUP DLU E\ SURYLGLQJ D WHPSHUHG OD\HU ZKLFK FRQWULEXWHV WR WKH WKHUPDO LQVXODWLRQ IRU LQVLGH WHPSHUDWXUH¶V
VWDELOLW\HYHQLQFRROHUSHULRGV

)RU WKH HQHUJ\ GHPDQG SURSRUWLRQ WKH LQWHJUDWLRQ RI PRGHOV ZRUNLQJ ZLWK UHQHZDEOH UHVRXUFHV KDV EHHQ
UHVHDUFKHGHVSHFLDOO\ZLWKUHIHUHQFHWRVRODUHQHUJ\DQGWKHSURGXFWLRQRIZDUPWKDQGFROG$VVKRZQRQILJXUH
WKHHIILFLHQF\RIWHPSRUDU\KHDWLQJRLOGHYLFHVLVDFWXDOO\YHU\EDGGXHRIWKHOLJKWVWUXFWXUHDQGDSRRULQVXODWLRQ
WKHHQHUJ\LVYHU\TXLFNO\GLVSHUVHG7RFRQWUROWKHLQQHUFOLPDWHWKHSURMHFWSURSRVHVWRXVHWKHUPDOKHDWSXPSDV
HQHUJ\ SURGXFWLRQ DQG WR PHFKDQLFDOO\ YHQWLODWH ZDUP DQG FROG DLU LQVLGH WKH FRQFHUW KDOO 7R FRPSHQVDWH WKH
HQHUJ\GHPDQGSURSRUWLRQDVRODUURRIVNLQLQFOXGLQJPRYHDEOHSKRWRYROWDLFFHOOVSURGXFHVUHQHZDEOHHQHUJ\

5.2. Inner acoustic quality and noise transmission 
5HJDUGLQJWKHDFRXVWLFDQGDVLOOXVWUDWHVRQILJXUHWKHDGGLWLRQDOPDVVWKDWLVILOOHGLQVLGHWKHDFRXVWLFSDQHOV
ZLOOKHOSWRFRQWUROWKHDFRXVWLFRIWKHURRPEHWWHUHVSHFLDOO\LQWHUPRIORZIUHTXHQFLHV7KHGRXEOHVLGHDFRXVWLF
SDQHOVVPRRWKDQGDEVRUEHQWDYRLGIOH[LEOHLQVLGHVNLQFRQILJXUDWLRQIRUDQRSWLPDODFRXVWLFGLIIXVLRQDFFRUGLQJWR
VL]HDQGQHHGRIXVHFRQFHUWWKHDWHUFRQIHUHQFHFLQHPD«

)RU WKH UHGXFWLRQRI WKH QRLVH WRZDUGRXWVLGH DQG LQVLGH DQG DFFRUGLQJ WR WKH ODZRIPDVV DFWLRQ WKH SURMHFW
SURSRVHVWRDGGDQDFRXVWLFVNLQRINLORJUDPVSHUVTXDUHPHWHUVWRUHGXFHVRXQGHPLVVLRQVWRZDUGVWKHHQYHORS
XSWRG%,WPD\WKHUHIRUHEHQHILWIURPDFHUWDLQWROHUDQFHIURPWKHQHLJKERUKRRGDQGLQFUHDVHRSSRUWXQLWLHVIRU
LPSOHPHQWDWLRQRQPRVWVLWHV>@
)LJ7KHDGGLWLRQDOPDVVWKDWLVILOOHGLQVLGHWKHDFRXVWLFSDQHOVZLOOKHOSWRFRQWUROWKHDFRXVWLFRIWKHURRPEHWWHU7KHGRXEOHVLGHVPRRWKDQG
DEVRUEHQWDFRXVWLFSDQHOVDOORZWKHIOH[LELOLW\WRRSWLPL]HWKHDFRXVWLFTXDOLW\RIWKHFRQFHUWKDOO
)LJ7KHHIILFLHQF\RIWHPSRUDU\KHDWLQJRLOGHYLFHVLVDFWXDOO\YHU\EDGWKHHQHUJ\LVYHU\TXLFNO\GLVSHUVHG7KHSURMHFWXVHVWKHUPDOKHDW
SXPSDVHQHUJ\SURGXFWLRQDQGDPHFKDQLFDOYHQWLODWLRQWRFRQWUROLQQHUFOLPDWH7RFRPSHQVDWHWKHHQHUJ\GHPDQGSURSRUWLRQDVRODUURRIVNLQ
LQFOXGLQJPRYHDEOHSKRWRYROWDLFFHOOVSURGXFHVUHQHZDEOHHQHUJ\
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5.3. Reduction of non renewable energy consumption and environmental impacts 
$IWHUUHGXFLQJWKHQHHGVRIHQHUJ\WKURXJKELRFOLPDWLFVWUDWHJLHVDVGHVFULEHGDERYHLWVKRXOGILOOWKHUHPDLQLQJ
HQHUJ\QHHGVZLWKSURGXFWLRQRIKHDWDQGFROGWKDWSULYLOHJHVUHQHZDEOHHQHUJ\7RGRVRWKHSURMHFWLPSOHPHQWVD
FRQFHSWRIFRPIRUWYHQWLODWLRQZLWKKHDWUHFRYHU\FRXSOHGWRDEDWWHU\KRWFROGSRZHUHGE\DQDLUKHDWSXPS$
GHYLFH WHVWHG LQ WKH ILHOG RI VXVWDLQDEOH EXLOGLQJV EXW ZKLFK DSSHDUV DV D SLRQHHU H[SHULHQFH LQ WKH ILHOG RI
WHPSRUDU\FRQVWUXFWLRQV)LQDOO\WKHLPSOHPHQWDWLRQRISKRWRYROWDLFSDQHOVLQWHJUDWHGLQWRWKHURRIVWUXFWXUHULJLG
IOH[LEOHWHFKQRORJLHVDOVRDOORZVRIIVHWWLQJVRPHRIWKHHOHFWULFLW\QHHGVZLWKUHQHZDEOHVRXUFHRIHQHUJ\ZKLFKLV
GLUHFWO\DYDLODEOHRQWKHVLWH7KHJUDSKLQ)LJXUHLOOXVWUDWHWKDWDVLJQLILFDQWUHGXFWLRQRIHQHUJ\QHHGVLVSRVVLEOH
$Q RSWLPL]DWLRQ WKDW LV WKH UHVXOW IURP WKH UHGXFWLRQ RI QHHGV WKH DEDQGRQPHQW RI RLO DV HQHUJ\ VRXUFH DQG
UHQHZDEOH HQHUJ\ RXWSXW SURGXFHG E\ WKH VWUXFWXUH WKURXJK WKH LQWHJUDWLRQ RI SKRWRYROWDLF FHOOV LQ LWV RXWHU
HQYHORSH

$ORQJZLWKWKHVHPHDVXUHVDWWKHRSHUDWLQJHQHUJ\GHPRQVWUDWLRQSURMHFW2Q67$*(LVDOVRFKDUDFWHUL]HGE\D
VLJQLILFDQW UHGXFWLRQ LQ HPERGLHG HQHUJ\ DQG HPLVVLRQV RI FDUERQ GLR[LGH$ JXLGDQFH DQG HVWLPDWHG WKH JUDSK
VKRZQLQ)LJXUHVKRZVDFRPSDULVRQRIWKHRYHUDOOEDODQFHLQWHUPVRIQRQUHQHZDEOHSULPDU\HQHUJ\15(DQG
&2HTXLYDOHQWHPLVVLRQV*:35HGXFWLRQEHWZHHQWKHFRQYHQWLRQDOV\VWHPDQGWKHGHPRQVWUDWLRQSURMHFW2Q
67$*(LVRIWKHRUGHURIIRUSULPDU\QRQUHQHZDEOHHQHUJ\15(DQGIRU&2HTXLYDOHQWHPLVVLRQV
*:3>@

)LJ7KHDGGLWLRQDOPDVVWKDWLVILOOHGLQVLGHWKHDFRXVWLFSDQHOVZLOOKHOSWRFRQWUROWKHDFRXVWLFRIWKHURRPEHWWHU7KHGRXEOHVLGHVPRRWKDQG
DEVRUEHQWDFRXVWLFSDQHOVDOORZWKHIOH[LELOLW\WRRSWLPL]HWKHDFRXVWLFTXDOLW\RIWKHFRQFHUWKDOO
)LJ&RPSDULQJWKHHVWLPDWHGRYHUDOOUHFRUGQRQUHQHZDEOHSULPDU\HQHUJ\WHUPV15(DQG&2HTXLYDOHQWHPLVVLRQV*:3IRUWKH
FRQYHQWLRQDOGHYLFHDQGWKHSURMHFW2Q67$*(
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5.4. Constructive approach  
$VVKRZQ LQ ILJXUHEHORZ WKHVWUXFWXUH LVFRPSRVHG WULDQJXODWHG IUDPHVFRPSRXQGVRIZRRGHQHOHPHQWV
SUHIDEULFDWHGLQWKHZRUNVKRSDQGDVVHPEOHGRQVLWH>@2QWKLVVWUXFWXUHDQLQQHUFDVLQJLVIL[HGFRQVLVWLQJRI
ZRRGHQSDQHOVE\PHDQVRIZKLFKWKHPDVVLVUHGXFHGLQRUGHUWRIDFLOLWDWHWKHRSHUDWLRQEXWVXIILFLHQWWRFRPSO\
ZLWKWKHDFRXVWLFUHTXLUHPHQWVDQGWRRIIHUDFHUWDLQWKHUPDOLQVXODWLRQ)LQDOO\DQRXWHUFDVLQJLQIRUPRIDVKHHU
FORWKLQFOXGLQJDSKRWRYROWDLFPRYHDEOHV\VWHPRQWKHURRIFRPSOHWHVWKHPRGHO$VVKRZQDERYHWKHDVVHPEO\RI
WKLV GRXEOH FDVLQJ DOORZV WKH UHGXFWLRQ RI WKH DPSOLWXGH RI YDULDWLRQV LQ WHPSHUDWXUH DQG WKH RSWLPL]DWLRQ RI
FRQWUROOLQJWKHLQWHUQDOFOLPDWHE\DOORZLQJDWWKHVDPHWLPHWKHUHGXFWLRQRIIXUWKHUHQHUJ\LQSXW7KHPRGXODULW\RI
WKHSURMHFWLVEDVHGRQDVPDOOQXPEHURISLHFHVZKLFKFDQEHFRPELQHGIRUGLIIHUHQWVL]HVZLWKYDULDEOHVRITXDOLW\
OHYHO60/;/ ,WPHDQV WKDWE\ LWV VWUXFWXUDO DQG FRQVWUXFWLYH FRQILJXUDWLRQ WKHSURMHFW 2Q67$*(
RIIHUV D GXDO IOH[LELOLW\ 6HYHUDO GLPHQVLRQV DUH SRVVLEOH EDVHG RQ WKH PRGXODU IUDPH RI  P IL[HG ZLGWK
YDULDEOH OHQJWK DQG LW LVSRVVLEOH WR DGDSW WKH VWDQGDUG IRUPRUH VLPSOHXVHVE\ OLPLWLQJ WKHPRXQWLQJ VWUXFWXUH
ZLWKRUZLWKRXWOLQHUVZLWKRUZLWKRXWIORRU
3URVSHFWV
)ROORZLQJWKLVLQWHJUDWHGGHVLJQSURFHVVLWLVSRVVLEOHWRGLVSRVHRIDQRSHUDWLRQDOSURWRW\SHIRUZKLFKIHDVLELOLW\
LV YHULILHG DQGGHPRQVWUDWHG7KHQH[WSKDVHRI WKHSURMHFW LV WRJRGHHS HDFK HOHPHQW LPDJLQHG FRQFHSWXDO DQG
WHFKQLFDOOHYHOWRDFKLHYHFRPSOHWHFRQVWUXFWLYHVWXG\HVWDEOLVKSODQVSUHIDEULFDWLRQDQGILQDOO\EXLOGWKHVWUXFWXUH
ZKLFKWDNHVYDOXHRIILUVWVXVWDLQDEOHDOWHUQDWLYHLQWHUPRIHSKHPHUDOHYHQWVWUXFWXUHV

,Q WKH ILHOG RI HYHQWVWUXFWXUHV DQG OLQNHG SURIHVVLRQDO FRQVWUXFWRUV WKH SURMHFW DSSHDUV DV D EUHDNWKURXJK
DFKLHYHPHQWWKDWRIIHUVDUHDODOWHUQDWLYHWRWKHFXUUHQWSUDFWLFH%\WKHZD\VXFKDUHDOL]DWLRQKDVVRPHLQWHUHVWDQG
VKRXOG WKXVFRQWULEXWH WR WKHHYROXWLRQRIFRPPRQSUDFWLFHV7KHSURMHFW2Q67$*(ZLOOKDYHDOVR LPSDFW WKH
JHQHUDOSXEOLFDQGWKHDZDUHQHVVRIHQHUJ\LVVXHV,QGHHGWKHSURMHFWZLOOEHWKHPDLQDUHDRIFRQFHUWVIRUWKH&XOO\
-D]])HVWLYDO$QDQQXDOHYHQWWKDWKROGRQDQKLVWRU\RIRYHUWKLUW\\HDUVDQGDQHVWDEOLVKHGUHSXWDWLRQ1LQH
GD\ HYHQW EULQJLQJ WRJHWKHU PDQ\ DUWLVWV ZLWK JUHDWV QDPH RI MD]] DQG DERXW  YLVLWRUV 7KH SURMHFW 2Q
67$*( DQG WKH UHVXOWV REWDLQHG LQ WHUPV RI UHGXFWLRQ RI HQYLURQPHQWDO LPSDFWV ZLOO EH LQWHJUDWHG LQWR WKH
FRPPXQLFDWLRQVWUDWHJ\RIWKHIHVWLYDODQGWKXVEHQHILWIURPLWVSDUWLFXODUO\LPSRUWDQWPHGLDFRYHUDJH

)LJ3HUVSHFWLYHFURVVVHFWLRQ7KHSURMHFWXVHVWKHVSDFHEHWZHHQWKHWZROD\HUVRIWKHFDVLQJDVDVHDOHGVSDFHDVVLVWLQJWKHELRFOLPDWLF
FRQWURORIFRPIRUW
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